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The Irrigation Of Sugar Beets
l8y F. S. HARRIS*
INTRODUCTION
The sugar beet crop during the last few years has come to
be one of the most important sources of income for farmers in
many sections of the country. The fact that the sale for the
crop is certain at a price that is known in .advance, in addition to the high type of farming that usually accompanies sugar
beet raising, makes it pr0bable that the sugar beet area wHl be
considerably extended during the next few years.
.
In the United States the beet sugar industry has proved to
be most successful and has found its greatest development under
irrigation; in fact, most of the sugar beets of the country are
now produced with the aid of irrigation water.
The expense of raising an acre of beets is so great that
every condition should be as favorable as possible in order to
prevent losses. Unless the soil and moisture conditions are favorable it is impossible to get a crop of sugar beets sufficiently
large to pay the cost of production. 'rhe cost of raising an acre
of grain is relatively low, and if the crop is poor the loss is slight;
with beets the farmer cannot afford to have a failure.
These conditions make it especially desirable to understand
the water requirements of the sugar beet plant. A little increase in yield adds considerably to the relative net profit of the
crop.
It is impossible to give rules for irrigation that apply under
all conditions, but it is believed that the experilllents reported
in this bulletin will be directly helpful to those having similar
conditions, and they may offer some suggestions to those having different conditions.

LITE'RATURE REVIEW
The best amount of water to use, the proper time t o apply
it, the number of applications, and other problems connected
*The author wishes to acknowledge his indebtedness to his assistants, A. E. Bowman, H. W. Stucki, and H. oJ. Maughan for faithfulness
in connection wUh field w ork; to D. W. Pittman for help with the
chemical analyses; and to N. I Butt for assistance in preparing the
material for puhlication.
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with the irrigation of sugar beets necessarily var y in different
parts of the country and under differ ing soil condit ions. In
various places extensive experiments have been conducted on
the water requirements of this crop, bu t in the r evi ew of the
lit erat ure only t hose closely connected with the experimen ts that
follow will be discussed.
McClatchie a in Arizona found t hat if the seeding were done
during t he cool part of the year, the crop needed no irrigation
for a month or two after plant ing, but if sown at the time of
the warm weather of early fall the crop needed fre quent water ing until cool weather arrived. If planted in the warm spring
weather irrigation was necessary during t he entire period of
growth. Earlier he b found it advisable to irrigate t he land before seeding and again when the ,plants were two or three months
old. While much water increas~d the yield, it greatly reduced
the pel' r.entage sucrose and the total yield of sugar.
In a government report of irrigation and drainage in vestigat ions C in differ ent states, data fr om Kan as how that with a
seasonal rainfall of 13.7 inches t he yields per acre of beet and
su gar wer e higher from an irrigation of - .31 inche on July 26
than fr om 5.7 inches applied April 12, although he percentage
sugar was 1.2 higher f or the early irrigation. Th p rcentage
purity was higher fo r t he beet not irrigated.
The . Colorado result indicate that winter irrigation and early seeding
favor a good tand. With ob ervation
n twenty field irrigated in the usual way, the average amount of water applied
during the season was found to b about 15.6 inche.
Mo t
farmers irrigated from one to four times with about 5.8 inches
to an application. The total water u ed, includinO' the rainfall,
was not more than 24 inches, althouO'h some practi ed winter
irrigation in addition. Cultivation a soon as pos ible after
the water was applied wa fop.nd to be ab olutely e sential to
successful beet culture on thi oil b cau e of the crust formed
by the water. Failure to cultivate deeply re ulted in a "pinching" of the beet, which reduced the diameter and made it grow
a. McClatchie, A. J., Irrigation at the Station Farm (1902). Ariz.
Sta. Bul. 41, p. 48.
b. McClatchie, J . A., Sugar Beet Exper iments During 1899. Ar iz .
Sta. Bul. 31, pp. 263-272.
c. Mead, E., et al. , Repo r t of IrriO'ation and Drainage Investigation , 1904 (1905), U . S . D. A., O. E. S. bul. J 5 .
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Fig. 1.-A good field of sugar beets in Cache Valley,

5

tah.

in old hape. For IVlontana and Arizona, the irrigation eaon la ted from July 13 to Augu,::,t 17, during which time an
average of 25. inches of ",vater were used.
Observations by Schneidewind alid othersd in Germany (luring the period from 1896 to 1906 show that although the yields
are smaller root crop are richer in carbohydrates and protein
during dry years than during wet ones; hence the net infiuen e
of the weather i no t 0 great a ordinarily thought.
Highbred resistant ugar beet howed less variation in dry and wet
years than common varieties.
Roeding e from experiments in .colorado in 1906 found that
a higher yield per acre was produced from about 11.3 inches of
water applied in two irrigations than from larger quantities in
d. bchneidewind, W., et al., Influence of Precipitation on Yield and
Quality of Crops. Landw. Jahrb. , 36 (1907), No.4, pp. 574-581.
e. Roeding. F . W., Irrigation of Sugar Beets (1910), U. S. D. A.
Farmers' Bul. No. 392, p. 52.
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three or four irrigations. The irrigation of every row by means
of lath boxes produced a yield 1.2 times as great as the irrigation of alternate rows by the same method, and nea.rly 1.5 times
as great as the irrigation of every row by ' the open-furrow
method. In 1908 about ten inches of water applied in two irri·
gations produced the highest percentages of purity and the
yields were lower than where larger quantities were used in
three or four applications. Keeping the soil continually wet reduced tonnage. The irrigation of every row resulted in a more
economi~al use of water than the irrigation of alternate rows,
while with either method the use of lath boxes saved considera111e labor.
Re showed sub-irrigation can be practised with good results on soils sufficiently impervious to permit strong lateral
-m ovement, but the loss was often .so great by evaporation and
seepage that this method was not, as a rule, so economical as
surface irrigation. He concluded that too early irrigation tended
to make a turnip-shaped beet and produced an unusually heavy
growth of leaves without a corresponding development of root.
If the water is withheld too long, the beet will begin to mature
and so prevent its proper development later. AE. long as the
leave look ·fresh and h althy in the early morning, it i unnece ary to irrigate. Two to four applications of water hould
be ufficien t on ordinary soils.
Ortonf s"tates that the crop of the following season can unquestionably be benefited by late fall or early winter irrigation.
"The beet crop for its proper growth and maturity requires a
good supply of moisture during the planting and growing seasons, but it will not begin to store sugar in quantity until the
beets have been subjected to a season of dry weather at the
end of their growing period."
Knightg says: "Fall-plowed land sometimes requires an
application of water before seeding," but a poor stand generally results from an irrigation immediately after planting.
Where spring watering is necessary, it should be done as early
as possible and when the soil is .sufficiently dry the land should
f. Orton, W . A., et aI., The American Sugar Beet Industry in 1910
and 1911, U. S. D. A. Bur. Plant Indus., Bul. 260.
g . Knight, C. S., The Suga.r Beet Industry in Nevada (1911), Nev.
Sta. Bu!. 75 , p. 38.
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be deeply cultivated. Reb later found that where beets received no irrigation until they failed to revive at night from
the wilting of the day, an unsatisfactory crop resulted. , \Tith
two-inch applications the beets in all stages' of wilting showed a
higher sugar content than those with four-inch or six-inch applications. The purity of the sugar was greatest in the beets
i rrigated only after all plants had wilted down once.
Dry weather throughout the rapid growing period in a
humid region was found by Urbani to permanently injure the
~mgar-forming ability of beets.
The beets harvested after the
dry spell had been broken gave a quality of juices that was unfavorable for the sugar manufa.cturers . .
According to Townsendj , winter irrigation of beet land is
highly beneficial where the precipitation at this season is light.
If the seed-bed is dry it is much better to irrigate before seeding
than to irrigate · the crop up, especially in fields likely to crust
after an irrigation. The beets should be carried as long as possible after they are up before watering so the plants will be
forced to form long roots and, therefore, yield a high tonnagl' .
Tbe action and color of the plants are the best means of judging the time to irrigate and quantity of water t o apply. ~"'UI'
:row irrigation is much better than flooding, especially for small
beets since excluding the air f:rom the beet roots fo r a few
hours by flood irrigation causes. the plants to suffer, particularly if a permanent crust of silt iR formed.
Beckettk in California found the yield of beets to increase
with an increase U~ the water supply, but the sugar content was ·
-slightly lower wHh the larger quantities of water. Better yields
were obtained lln "1c;:, irrigation wit.h early than with late seeding. The crop ~l oded early had a value of $54.25 when not irrigated. while t haI, receiving two irrigations was worth $87.50.
A t the Scottsbluff Sub-station in Nebraska, Knorr l found
Knight, C • . S., An Irrigation Experiment With Clover, Sugar
Pota.toes and Wheut. Nev. Sta. Rpt., 1915, pp. 24-28.
i.
Urban, J., The Composition of Beets in the Drought of 1911
and the Influence of the Following Rains. Ztschr. Zucherindus. Bohmen
~7 (19 13), No 6, pp. 303-308.
j. Townsend, C. 0., Sugar Beet Growing Under Irrigation (1914),
U. S. D. A. Farmers' Bul. 567.
k. Beckett, S. H., Report of Co-operative Irrigation Experiments
at the CaUfornia. University Farm (1914), U. S. D . A. Bul. 10, p. 21.
1. Knorr, F., Irrigated Field Crops in Western Nebraska (1914),
Neb. Sta. Bu!. 141.
11
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the best re ul when beet wer e ir ri gat d at u h time a to keep
the plants in good growing condition from the time of thinning
until about three weeJrs before harve t. 'rhe irrigation hould
be in moderate amount and the oil never 0 dry that the plant
suffer for lack of moi ture. It i de irabl to ultivate the b et
in order to break the I'u t made by irrigating a oon a the
soil become dry enough. Hem al 0 found that for ugar b
r eceiving three irrigations during the growing season, a yield of
1.6 tons to the acre more was realized from land that had been
fall irrigated than from that which was only watered during t he
growing season.
PREVIOUS WORK AT THE UTAH STATION

Ever since the establishment of the Utah station over twenty-fi e years ago, irrigation studies have been given considerable
attention, but the first important work on the irriga~ion of beet
was done by Widtsoe and his associates. According t o Bulletin
80, published in 1902n , sugar beets had a ' greater percentage of
moisture in the soil when they were first irrigated (ab out the
middle of June) than any of the other common crops grown.
The relative proportions of the constituents of the plant were
not found to be affected to any noticeable extent by irrigation ,
although there was a tendency for the plants receiving mo t
water to contain the higher percentages of sucrose and a higher
purity. On a gravelly loam land , receiving 20 to 27 inches of
water the beet yield was greater than with more or less, an d
th e l?wer quantity was best. The highest yield of dry matter
to the acre, and for each pound of water applied, was from thft
plat receiving 20.17 inches of water in five equal irrigations, the
smallest being with 17.78 inches in eight irrigations. Better
yi Ids were obtained by making the larger applicatjons early
in the season than during the later period. A ,trial of one year
showed flooding to be better than furrow irrigation. Between
twenty and twenty-five inches of water yielded beets with highest sugar content.
m. Knorr, F. , Experiments With Crops Under Fall Irrigation at the
Scottsbluff Reclamation Project Experiment Farm (1914), U. S. D. A.
Bu1. 133, p. 17.
n. Widtsoe, J. A ., et a1., Irrigation Investigations in 1901 (1 902 ),
Utah Sta. Bul. 80, pp. 67-199.
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Bulletin 115Q indicates that for the early season, beets exhaust the soil moisture less thoroughly and r~pidly than the
cereals and alfalfa, but more than potatoes. Beets needed their
first irrigation when the soil .c ontained more moisture than with
the other crops. The water was used faster during August than
during July or September. At the time of harvest, beets had

Fig. 2.- Beets shaped like 94 give a good yield and there is but little
waste in topping.
With beets shaped like 96 there is considerable
waste.
The shape can be affected by irrigation.

exhausted the soil more thoroughly of water than oats, corn, or
: ! ., , :
potatoes.
.
Field experiments reported in Bulletin 116P indicate a general increase in dry matter with increased applications of water
up to 50 inches. The yield of dry matter for each inch of water
decreased as the total water during the season increased. In
pounds of water for a pound of dry matter there was an ino. Widtsoe. J. A., and McLaughlin, W. W., The Movement of
Water in Irrigated Soils (1912), Utah Sta. Bul. 115, pp. 195-268.
p. Widtsoe, J. A., The Production of Dry Matter With Ditrerent
Quantities of Irrigation Water (1912), Utah Sta. Bul. 116, p . 64.
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e:rease from 569 for 15.25 inches of water to 1,186 for 60.25
inches. Nearly three times as large a yield of dry matter would
be produced when 30 inches were spread over four acres as
When it was applied to one acre.
Bulletin 117q shows sugar beets to gain nearly five tons to
the acre when the amount of water was increased from five to
ten inches, but when more than ten inches were given there was
little increase in tonnage. .An acre of land with 30 inches of
water applied produced 20.82 tons, and when spread over six
acres the same quantity of water gave a total yield of 82.0
tons.
Results given in Bulletin 118 r definitely indicated that part
of the yield of sugar beets was due to the water applied prior to
the irrigation season, although such irrigations were not nearly 0
aluable as those added later. 'lhe percentage of well-shaped
beets was higher when the water was applied at the u ual time.
ater added about a month after planting had a distincti e
value in determining a high yield. It was very important that
the applications be regulated to keep the soil uniformly moist
during July and August. September irrigations had little value,
1e than two inches during "this month being ample where tll
amount had be"e n sufficient the two previous months.
With ordinary quantities of water to be applied, almost
wjthout excep"tion, the greater the number of irrigations, using
the same quantity of water, the larger the yields. It is believed
that with fifteen inches of water, four irrigations are sufficient
and three would be nearly as good. Applying five inches every
other week during the irrigation season appeared to be the best
practice. Although it is seldom wise to have more than twoweek intervals between irrigations, the frequency of applications may be decreased as the total water applied throughout
the season is increased.
Bulletin 119 S shows a tendency, from the earliest to the latq. Widtsoe, J. A., and Merrill, L. A., The Yields of Crops With
Different Quantities of Irrigation Water (1912), Utah Sta. Bu!. 117, pp.
69-119.
r. Widtsoe, J. A., and Merrill, L. A., Methods for Increasing the
rop-producing Power of Irrigation Water (1912), Utah Sta. Bu!. 118,
pp. 125-164.
s. Widtsoe, J. A., and Stewart, R., The Effect of Irrigation on t he
Growt h and Composition of Plants at Different Periods of Development (1912), Ut ah Sta. Bul. 119, p'p. 169-200.
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est date of harvesting, for a decrease in the proportion of leaves
as the quantity of irrigation water increased. Although the
water in the whole plant and the leaves decreased as the water
applied decreased, the moisture in the roots remained practically
cOJ:!.stant for each period irrespective of the quantity of water
used.
Bulletin 120 t brings out the facts that although there was
only a slight increase . in the percentage sucrose with the water
applied up to 35 inches, the percentage of carbohydrates increased

Fig. 3.-Plats of beets in the experiment.

quite steadily with increased quantities of water used. The ap plication of 50 inches in every case decreased the sucrose content. The percentage purity was lowest with the smallest quantities of water and highest wHh intermediate applications up to
20 inches. The per cent suc ro~ e and purity were higher in
October than in September.
t. Widtsoe, J. A., and Stewa rt, R., The Chemical Composition of
Crops as Affecteri by Different QuantiLes of Irrigation ,Vat er (1912 ),
Utah Sta. Bul. 120, pp. 20 5-240 .
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DESCRIPTION OF THE EXPERIMENT
The experimental work reported in this bulletin was conducted on the Greenville Experiment Farm two miles north of
Logan, Utah. The soil, which is a well-drained uniform clay
103m to great depth, has been described in detail in Utah Station Bulletin No. 115. The land was manured every year and
was plowed in the fall except one year when fall storms made
it necessary to wait till spring. The land was planted alternately to beets and potatoes. The soil will hold about 22 per
cent of moisture as a maximum under field conditions. The plats

Fig. 4.-Beets in the experiment being harvested.
The flumes that
carried the water are seen running across the field.

were 30 by 58.08 feet, which gives one-twenty-fifth of an acre
each exclusive of a seven-foot space between the plats.
The water was measured by means of a Cippoletti weir
and taken to the land in wooden flumes, where it was added
to the beets by the flooding method. All the water was retained
on the plats by banks around the edges. To a number of plats
water was added each week during the growing season, but the
time of applying water to most of the plats depended on the
stage of development of the plants.
The sugar beet plant was divided into foul' stages as follows: First, just before thinning time; second, four weeks after
thinning; third, when the beets averaged two inches in diameter;
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and, fourth, when the beets were nearly-but not quite-ripe.
A five-inch irrigation was used as a standard at these stages.
An application of this amount was given at each stage, at each
two stages, 'at each three stages, and at all the four stages, thus
giving quite a number of different combinations. It is possible,
therefore, from the results obtained to determine which stages
are best when either one, two, or three irrigations are used.
In the weekly irrigations one plat received one inch, another 2% inches, another 5 inches, and another 71/2 inches of
water each week during the regular irrigation season.
'rhe experiment was begun in 1912 and carried through
1913, 1914, 1915, and 1916, giving five years' results. Conditions
during these years were made as uniform as possible in every
respect. The record of precipitation during the first four years
is given in Utah Station Bulletin No. 146, It averaged nearly
inches a year.

YIELD OF BEETS
Certainly the most important consideration in connection
with irrigation, from the farmer's point of view, is .its effect on
the yield of the crop. Where beet~ are sold on a sliding scale
the farmer is also interested in the per cent sugar contained;
the sugar factory is always much interested in this item.
~~
The yield of both root and taps is reported, the quantity
of tops being of very much less interest than that of the roots ;
yet the tops do have a decided value as a fertilizer when plowed
under and as feed for stock. The .yield of tops is expressed as
tons of wilted tops to the acre.
In reporting these experiments, the results are separated
into two divisions: (1) th.ose from the plats receiving regular
weekly irrigations, and (2) those from plats receiving water
only at certain periods in the growth of the plants.
Figure 5 shows the five-year average yield of beets and t ops
on plats receiving no water, 1 inch weekly, 2% inches weekly,
5 inches weekly, and 7112 inches weekly. It will be noted that
th e highest yield was obtained with one ~nch weekly, or aD
average total of 12.8 iDches for the entire year. That recei'ving 2112 inches weekly, or 32 inches during the yeaF, gave only
slightly less yield; but where 5 and 71h inches of water were
applied weekly the yield was decidQd1r n~duc~c1 ; With thQ
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Fig. 5.-Yield of beet roots and tops on plats receiving different quantities
of irrigation water weekly.
Average for five years.

Fig. 6. -Yie1d of beet roots and tops on plats receiving various quantities
ot irriration wat r at different sta.~ei. Avera~e for five year .
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larger amount the yield was almost exactly the same as it was
where no irrigation water was applied. The yield of tops bore
about the same general relationship as the roots, except that
with high water proportionately more tops to roots were produced than where no water was applied.
Figure 6 shows the average yield of roots and tops on plats
receiving five -inch irrigations at various stages in the growth
of the beets. The lowest yield was obtained where the land was
irrigated after the seed was planted and before it came up. The
yield with this treatment was decidedly less than it was where
no water was given.
Comparing the various periods where but one five-inch irrigation was given, it will be een that the third period, when
the beets averaged two inches in diameter, was the most favorable; the last period, when the beets were nearly ripe, was the
last favorable. The second period was decidedly more favorabJe than the first. It will be further noted that the yield 0.£
tops was greatest with the very late irrigation. 'l'his means
that the farmer ·b y looking at his beet field will likely be det;eiv d into thinking that the very late irrjgation is increasing
hjs yield much more than it really is.
Upon examining the plats receiving two, three, and four
irrigations, the value of irrigation water during the third stage
is very evident. The highest yield was received where a total
of 15 inches were applied. It will be remembered that in the
weekly irrigations a higher yield was obtained for 12.8 inches
than for 32 inches.
It seems, therefore, that the total requirements of sugar
beets for irrigation water are not large, but the period of application is important.

YIELD OF SUGAR
Of greater real importance than the acre-yiel d of beets is
the acre-yield of sugar since the sugar is the valuable part of
the crop. Figures 7 and 8 give the yield of sugar in beets on
plats receiving various quantities of water weekly and five-inch
irrigations at certain periods respectively. These figures show
the same general relations that were brought out in Figures 5
and 6.
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Figure 8 shows that when only a late irrigation was applied the. total sugar was but slightly higher than where no
water was applied: Where but two irrigations were given the
second and third stages were decidedly the best. In faet, two
irrigations at just the right time gave almost as good results
as four. It - will be noted that where three irrigations were
given the lowest yield resulted when the third stage was left
cut. The importance of this period is, therefore, seen whether
one, two, or three irrigations are given.

PER CE'NT SUGAR AND PURITY
In Figure 9 both the percentage sucrose and the purity are
shown to be somewhat higher in all the beets that were irri~ated weekly than in those receiving no irrigation. The highest
sugar content was in the beets receiving 21/2 inches of water
each week. Figure 10 shows the lowest sugar content, as well as
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Fig. 9.-Per cent sucrose in beets and purity on plats receiving different
qua ntities of irrigation water weekly. Average for five years.
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Fig. lO.-Per cent sucrose in beets and purity on plats receiving various quantities of irrigation water at different stages.
Average for five years.

the lowest purity, tQ have been produced on the plat receivin g
water only when the beets were approaching maturity. The
highest sugar content with a single irrigation was in the beets
irrigated when about two inches in diameter.

SfZE AND SHAPE OF !BEETS
The average weight of beets under the different treatments
is given in Figures 11 and 12, which show that the size of beets
follows closely the relationships that have already been_ pointed
out for yield. This was to be expected since the stand on all
plats was practically the same in the spring and yield was
largely, l)ut not entirely, an expression of size. The size of beets
irrigated only at the fourth stage was proportionately less than
the yield would indicate.
The length of beets is also given in Figures 11 and 12. Figure 11 shows that wtere 7lj2 inches of watet' were given each
week the length of beets averaged very slight~y less than those
receiving no water. The longest beets on the weekly' irrigations were produce<J 'by one inch of water each week, but the
differences due to the treatments were very slight.
Figure 12 shows that fiye inches of watPl" applied at any
period made the beet longer than tho e that were not irrigated.
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Average
for five years .

•

Overoge weight of Beet-J

~

Overoge /enf}th of Beet.5

Fig. 12.-Average weight and length of beets on plats receiving various quantities of irrigation water at different stages.
Average for five years.
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The longest beets were those irrigated at the first three stages.
The very late irrigation had but little effect in lengthening the
beets.
There is a popular idea among farmers that the first irrigation should be delayed just as long as possible in order to induce the beets to go deeply into the soil. In order to increa.se
length, some even allow their beets to be positively injured by
drought before applying water.
The results reported here,
which represent many thousands of careful measurements during five years how that the old idea is largely a fallacy.
In the ordinary good beet soil that is well drained an irrigation does not decrease the depth of penetration of beets; it
rather assists them to go deeper. Of course this does not contradict the well-known fact that beets are likely to be shorter on a
soil that is ab olutely water-logged. This condition to a slight
extent has already been pointed out Where a total of 96 inches
of water were applied.
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Fig. 14.-.Percentage of forked beets and average height of tops on
plats receiving different quantities of irrigation water at
various stages.
Average for five years.

In view of these experiment, it seem folly to let beets
suffer for want of water and be permanently injured in order
to get them to root deeply.
The percentage of forked beets is shown, by Figures 13 and
14, to bear very little consistent relationship to the amount of
water or the time of its application. In the weekly irrigation
tests the beets that were not il'rigated had the largest number
of forked roots, while in the plats that had water applied at
different periods .the plat receiving water at the first stage only
had the least number of forked roots. The greatest number was
on plats irrigated early and late. The differences, therefore, are
not consistent and the idea that any method of irrigation greatly
increases the tendency toward forkedness seems unwarranted.
An examination of Figures 13 and 14 for the effect of treatment on the height of tops reveals a rather close relationship
between this and the yield of tops which has already been discussed in connection with Figures 5 and 6.
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SUMMARY
1. In this bulletin results of five years ' experiments on the
irrigation of sugar beets are reported.
2. When the beets were watered each week during the
growing season, one inch of water wee~dy gave a higher yield
than did more than this quantity.
3. When but one irrigation was given it was most effective
when applied at the time the beets averaged about two inches
in diameter.
4. Irrigating the land after the seed was planted and before the plants were up reduced the yield below that where no
irrigation water was applied.
5. The least desirable time to apply water after the plants
had begun to grow was just before the beets were ripe.
6. When the water was applied at the proper time, two
or three irriga,tions of five inches each gave practically as good
results as where more water was used.
7. Proportionately more tops were produced by the high
and the later irrigations than by the opposite conditions.
8. The percentage sugar and the purity were . higher in
the irrigated than in the non-irrigated beets, except where the
irrigation water was added very late.
9. The highest percentage of sugar resulted from irrigation •water .applied when the beets were about two inches in
diameter.
10. Contrary to popular opinion, the length of beets was
not increased by delaying the time of applying the first irrigation.
11. The percentage of forked beets bore no consistent relationship to the amount of irrigation water applied.
12. Irrigation water affected the average size of beets in
practically the same manner that it affected the total yield.
.
13. 8ugal' beets do not require large quantities of irrigation water if it is properly applied, but they are sensitive as to
the time it is given.
(College Series No. 49.)
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